Introduction
The existing literature on the economic performance of immigrants concentrates on the wage differential between migrants and natives with comparable characteristics.
The common framework of these analyses is the human capital theory, wherein wage disparities between groups are attributed to the mean differences in productivityrelevant characteristics. Following Chiswick (1978) and Borjas (1985) , numerous studies have shown that immigrants have an earnings disadvantage upon arrival in the destination country, which is explained by the immigrant's lack of human capital that is specifically suited to the labor market of the receiving country. With time of residence in the host country, however, they accumulate country-specific human capital, thereby narrowing the initial earnings gap.
The majority of the existing studies on the wage assimilation of immigrants treat education and labor market experience obtained in different countries as perfect substitutes. They ignore the possibility that skills valuable in one labor market may not raise productivity in another labor market (Schmidt, 1997) , and hence may not be rewarded equally in terms of earnings. Only a few studies allow the returns to human capital to vary not only for immigrants and natives, but also according to where the human capital has been obtained. Distinguishing between foreign and domestic education and allowing for their rates of return to differ, Schoeni (1997) and Bratsberg and Ragan (2000) find that the returns to education for immigrants with US schooling are substantially higher than for those who only have foreign schooling.
Some studies allow the returns to schooling and labor market experience to both vary (Beggs and Chapman, 1988; Kossoudji, 1989; Friedberg, 2000; Schaafsma and Sweetman, 2001; San Roma et al , 2009 ). The results of Kossoudji (1989) , for ex-ample, indicate almost zero returns to labor market experience accumulated outside the US and small difference in the returns to pre-and post-immigration schooling. Studying immigrants in Canada, Schaafsma and Sweetman (2001) confirm that work experience from abroad yields virtually no return and, in addition, find that the return to education varies with age at immigration. Friedberg (2000) finds that education and labor market experience acquired abroad are significantly less valued than human capital obtained in Israel, and that this difference can fully account for the earnings disadvantage of immigrants relative to their Israeli counterparts. Cohen-Goldner and Eckstein (2008) confirm the results of Friedberg (2000) , finding substantial returns to training and experience undertaken by immigrants in Israel and zero returns to imported skills. Similar patterns of the returns to education obtained in different countries also appear in Spain (San Roma et al , 2009 ).
Germany, a major immigrant destination in the European Union, represents an excellent case study for the investigation of the transferability of human capital across countries. The history of immigration to Germany has generated different types of migrants in terms of their human capital composition. For almost a decade until the early 1970s, a large number of guest-workers were encouraged to migrate to Germany as a reaction to a perceived shortage of unskilled labor. At the time of immigration, most of the guest-workers had already completed their schooling and accumulated some labor market experience in their home countries. In addition, since the work arrangement under the guest-worker program was intended to be predominantly short-term, these immigrants did not have pronounced incentives to invest in German-specific human capital. However, many of them ended up staying in Germany permanently.
As the recruitment of guest-workers was stopped in 1973, family reunification, humanitarian immigration in the form of asylum seekers and war refugees, and the 5 immigration of ethnic Germans from Eastern Europe became the major avenues of legal immigration to Germany thereafter (Fertig and Schmidt, 2001; Bauer et al., 2005) . Some of these immigrants entered at very young ages and were likely to have obtained virtually all of their skills in Germany or have a combination of foreign-and domestically-acquired human capital. Furthermore, with the series of expansions of the European Union, labor mobility within Europe has been made easier, and more recently, programs were implemented to encourage the admission of highlyskilled professionals (Martin, 2002) . In short, the different immigration regimes have brought forth immigrants who vary in the configurations of the regional sources of their human capital allowing us to gain further insights on the role of human capital transferability to explain the native-immigrant wage gap.
In this paper, we investigate whether human capital accumulated in different countries are rewarded differently in the German labor market -an aspect that hitherto has not been dealt in detail for Germany. Using data from the German Socio-Economic Panel, we are able to approximate the years of education and labor market experience undertaken abroad and in Germany in order to analyze this issue.
While most of the earlier studies only consider male immigrants, we also carry out the analysis for females. Given the immigration history of Germany, we examine immigrants by region of origin, arrival cohort and whether they consider themselves as temporary or permanent migrants.
Our results suggest that the native-immigrant earnings gap at the time of arrival can largely be explained by the different regional sources of human capital. Overall, education and labor market experience obtained outside of Germany receive significantly lower returns than human capital obtained in Germany. We further find evidence for heterogeneity in the returns to human capital of immigrants across origin countries, with immigrants from countries that are very similar to Germany 6 with respect to their level of economic development earning similar returns than natives.
The paper is structured as follows. Section 2 describes the data set and discusses the empirical strategy. Section 3 presents the basic estimation results, while Section 4 investigates heterogeneity in the returns to human capital in more detail. Section 5 concludes.
Empirical Strategy and Data

Empirical Strategy
Following the seminal paper on immigrants' earnings assimilation by Chiswick (1978) ,
we estimate wage equations of the form:
where w i represents the log real hourly wage of individual i, S i refers to years of schooling, EXP i to years of potential labor market experience, and Y SM i to the number of years since an immigrant's arrival in Germany. I i is a dummy variable for immigrant status. In equation (1), the coefficient β 3 shows the wage gap between immigrants and comparable natives upon the arrival of the immigrants in Germany. The coefficient β 4 captures the rate at which this native-immigrant wage gap diminishes with time of residence in Germany.
Other individual characteristics that potentially affect the wage are subsumed in the vector X i . It includes information on the individual's marital status and number of children, state of residence and industry of employment. Since we apply pooled Ordinary Least Squares (OLS) to panel data covering the period 1984-2007, X i also 7 includes a set of year-specific effects, which are assumed to be the same for both natives and immigrants. While most of the literature focus on the wage assimilation of male immigrants, we carry out our analysis for both males and females.
Based on the standard specification shown in equation (1) it is not possible to estimate different returns to foreign and domestic human capital because human capital (S i and EXP i ) acquired by immigrants in their home and host countries is treated as homogeneous. As Friedberg (2000) points out, equation (1) makes several restrictive implicit assumptions. First, it is assumed that the returns to immigrants' education and labor market experience obtained abroad equals the returns to education and labor market experience they accumulate in the destination country.
Second, the relative return to immigrants' human capital obtained in their home and in the host country is the same for education and experience.
There are several arguments why these assumptions may not hold. Firstly, the quality of education varies substantially across countries (Friedberg, 2000) . Education acquired in poorer countries may obtain lower returns in the host country as this education may be of (real or perceived) lower quality due to limited resources that these countries are able to devote to their educational systems. As a consequence of the various immigration regimes, for example, the non-German born population is a mixture of immigrants who originated from countries that are highly diverse in terms of their levels of economic development, as well as linguistic, institutional and cultural backgrounds. Secondly, training and work experience accumulated in less developed economies may not be suited to the needs of the often more technologically-advanced labor markets of the host countries. Hence, training and work experience obtained abroad may be discounted compared to human capital collected in the host country.
The returns to education and experience acquired in the host country, on the 8 other hand, may be lower or higher for immigrants than natives. As Friedberg (2000) asserts, since natives have country-specific skills -predominantly greater proficiency in the language -each year of education or experience could translate to an earnings potential higher than what immigrants could achieve. On the other hand, immigrants may get additional benefits in terms of language training, familiarization with institutions, work etiquettes, etc. Therefore, each year of German schooling or experience could have compounded benefits.
To relax the above-mentioned restrictions, we follow Friedberg (2000) and estimate the following model:
where the superscripts f and d refer to foreign-and domestically-acquired human capital, respectively. This model allows the returns to foreign-and domesticallyacquired human capital to vary. Based on estimations of equations (1) and (2), one can test the validity of the various implicit restrictions of equation (1) 
Data Description
The data used in this study are drawn from the German Socio-Economic Panel In constructing our dependent variable, log real hourly wages, we use information on individual annual earnings and annual hours of work generated for the Cross- National Equivalent File of the GSOEP. We take the reported completed years of schooling as the measure of education. In order to disaggregate the years of schooling obtained in the country of origin and in Germany, we follow the procedure of Friedberg (2000), i.e. we assume that children start school at age six and undertake education continuously until they complete their total years of schooling. Since we know the age at which the immigrant arrived in Germany, we can calculate the years of schooling that would have been completed before and after the individual's migration to Germany. We use potential labor market experience defined as current age minus years of schooling minus 6. Again, we assume that the employment history of the individual is continuous after completing his or her education.
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Appendix- Table A1 defines all variables used in our analysis, and AppendixTables A2 and A3 present some descriptive statistics for the samples of males and females, respectively.
3 General Results Table 1 shows the pooled OLS estimation results for the full sample of males and females 5 respectively. Columns (1) and (4) depict the results of estimating equation (1). As expected, schooling and labor market experience positively and significantly affect wages. An additional year of schooling is associated with a wage increase of about 7% for both males and females, while an additional year of potential labor market experience is associated with a 0.9% wage increase for males and 0.6% wage increase for females. Male immigrants earn about 28.8% and female immigrants about 17.3% less than their native counterparts upon arrival in Germany. This initial wage disadvantage diminishes, albeit modestly, as male (female) immigrants' relative wages increase by 0.8% (0.5%) each year after migration.
Columns (2) and (5) of Table 1 decomposes the total education of immigrants into education prior-and post-migration, and similarly for experience. The results indicate that the equality of returns to foreign and domestic-source human capital is easily rejected, at least for male immigrants. An additional year of schooling in Germany increases their wage by 7%, while each year of schooling obtained in the home country yields only 5.5%. For female immigrants, however, the returns to schooling abroad and in Germany are not significantly different from each other. The returns to labor market experience abroad, however, are significantly lower than the returns to labor market experience in Germany for both males and females. In both cases, the return to an additional year of labor market experience in Germany is about 0.6 percentage points higher than the return to foreign labor market experience, the latter being not rewarded at all for females.
The results for the fully unrestricted model (2) are reported in columns (3) and (6) of Table 1 . They suggest that the implicit restrictions of equation (1) could be rejected for males. The marginal returns to a year of schooling and labor market experience acquired in Germany are significantly higher than the marginal returns to human capital obtained in the home country. It is worth noting that the returns to labor market experience obtained prior to immigration are only statistically significant at the 10%-level. Overall, these results are in accordance with the existing evidence for the US and Canada (Kossoudji, 1989; Schaafsma and Sweetman, 2001) .
Results also show that male immigrants yield lower returns to education undertaken in Germany, with a 1.7 percentage point discount over natives. As indicated by Friedberg (2000) , this may be explained by the inadequacy of immigrants' countryspecific skills, including a relatively weak command of the German language, which prevents them from extracting full productive benefits from each year of schooling.
On the other hand, male immigrants enjoy slightly higher returns to labor market experience accumulated in Germany, a 0.4 percentage points advantage over natives, suggesting that the time spent at work in Germany gives them compound benefits.
That is, in addition to acquiring job skills from work experience, immigrants improve their German language proficiency, acquire more information about domestic institutions and work standards, among others. Note that after controlling for the differences in the returns to foreign and domestic human capital, the initial 28.8%
native-immigrant wage gap found for men vanishes.
Column (6) To allow for the returns to education and experience to vary across immigrant groups, we estimate equation (2) separately according to immigrants' region of origin. We distinguish immigrants coming from developed countries by excluding nonhigh income economies from the OECD group. Turkey, which is a major sending country and has the biggest share of immigrants to Germany, is given its own category.
The results for males and females are shown in Table 2 . The estimates for male immigrants, taken as a whole, confirm the findings reported in Table 1 . Education obtained in Germany receives significantly higher returns than foreign education, and the returns to labor market experience in Germany are higher than the returns to foreign labor market experience, which are virtually zero. We, nevertheless, find evidence for heterogeneity across regions of origin. Immigrants originating from East Europe/fSU yield returns to foreign education that are higher than the returns to their German schooling. All other immigrants yield lower returns to their foreign education relative to education acquired in Germany, but those from OECD countries are not far behind. Education from Turkey translates to the least earnings potential. These differences though are not statistically significant except for the heterogenous and small immigrant group Others. This significant difference is not surprising given that they receive one of the lowest returns to their foreign education while obtaining the highest returns to German schooling among all groups.
For males, only labor market experience accumulated in high-income OECD generates significant positive returns in Germany, while foreign experience obtained elsewhere appears not to be valued at all. This result is quite intuitive. On average, we expect the industrial structures and technology to be comparable between Germany and high-income OECD countries. Hence, work experience accumulated in these countries is more easily transferable to the German labor market than labor market experience obtained in other regions. Immigrants from Turkey, East
Europe/fSU, and ex-Yugoslavian countries earn about 1.3-1.8% in wage increment with every year spent in the German labor market. The returns to foreign and domestic experience of these immigrants differ significantly.
For females, we find that the returns to German education are higher than those to foreign education regardless of region of origin. However, these differences are again not significant at conventional levels. Similar to what we found for males, only the foreign labor market experience of immigrants from high-income OECD receive positive returns in the German labor market. All others obtain zero returns. Table 3 shows the results of estimating equation (2) separately by cohort of arrival.
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Immigration Cohort
Among male immigrants, those who arrived in Germany in the period [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] receive slightly higher returns to domestic education than the other immigration cohorts, while the latest cohorts yield the highest returns to foreign education and to domestic experience. While there is a higher premium to German vis-a-vis foreign schooling for most cohorts, we again find that the difference is not statistically significant. On the other hand, we can reject the equality of the returns to domestic and foreign labor market experience. This result confirms our previous findings that experience accumulated in Germany matters significantly while foreign experience yield essentially zero returns.
For females, we find that education markedly influences the wages of the earliest wave of migrants, while labor market experience does not appear to translate significantly to an increase in earnings. For the rest of the immigrants, it is again German work experience that matters.
Temporary vs. Permanent Migrants
We next make a distinction between temporary and permanent immigrants. For our purpose, we classify immigrants as temporary if they claimed that they do not wish to stay permanently in Germany over the three years preceding the respective survey year. Temporary migrants might have weaker incentives to accumulate new skills and rely more on the human capital they have brought with them upon migration, while permanent migrants have more incentives to invest in skills suited to the German labor market, since they will have a longer time horizon to extract benefits from this investment. In this respect, the skill components of these two groups might differ. 
Complementarity of Human Capital
Upon arrival, immigrants may be constrained in their job opportunities and forced to take on low-paying jobs that do not require much of local-specific skills. Thus, they may not be able to extract the full benefits for the qualifications they have previously obtained in their home countries. However, over time, as they gain these country-specific skills -by e.g. attending school in Germany or on-the-job trainingthey may be able to find better-paying jobs to which they will be able to apply their pre-migration qualifications more efficiently. Hence, potential complementarities between pre-and post-immigration human capital investments may result in the returns to the pre-migration stock of human capital to increase with human capital investments in the receiving country.
To examine whether there are such complementarities, we estimate equation (2) augmented with variables interacting foreign and domestic human capital. The results of this specification are presented in Table 5 . Overall, they show that the interaction effects are statistically insignificant both for the male and female samples, suggesting that the returns to foreign human capital do not vary significantly with the accumulation of human capital in Germany. Only for male immigrants from Turkey we find that the returns to education obtained in Turkey are increasing with experience in Germany while the returns to labor market experience obtained in Turkey appears to decrease with increasing experience in Germany.
Non-linear Returns to Schooling
So far, our analyses assume linearity in the returns to schooling. That is, each year of schooling earns the same returns irrespective of whether it was at the primary, secondary, university or post-graduate level. However, if returns to schooling are decreasing over levels, then the returns to German education of immigrants may be biased downwards. To investigate this potential bias, we split education into three levels, namely: Primary (years 1-9), Secondary (10-13) and University or post-secondary (14 and above). To investigate the returns to education at different schooling levels, we estimate a piecewise linear function using the mentioned educational levels as knots, i.e. we estimate the model
where S(9) and S(13) are structural breaks at 9 and 13 years of schooling, respectively, and d 9 and d 13 are the respective break dummies. Table 6 shows that there are indeed non-linearities in the returns to education.
For natives, primary education does not generate significant returns, while an additional year of secondary education increases wages by 10.7% (11.8%) for males (females) and university education by 5.1% (3.1%). For immigrants, university education has the highest returns. In general, primary and secondary education are equally valued regardless of where they were obtained. This could indicate that the skills incorporated in lower levels of education are quite transferable across different labor markets. The only exception to this finding are immigrants from East Europe, whose returns to secondary education from abroad are slightly higher than those obtained in Germany. University education obtained abroad generates lower returns than university education obtained in Germany.
Conclusion
This paper examines whether the returns to human capital differ for natives and immigrants, and if they depend on where the qualifications were acquired. Human capital obtained from the origin country may not be equivalent to those obtained in the host country due to limited transferability of skills and imperfect compatibility of home and host country labor markets. The returns to domestic human capital may differ for natives and immigrants depending on who derives compound benefits from each year of human capital. For instance, immigrants may yield higher returns to German labor market experience because each year of work experience does not only allow them to gain occupational skills but also gain language proficiency and local knowledge.
We find that, for immigrants taken as a whole, foreign schooling is valued lower in the German labor market than domestic schooling. Remarkably, foreign labor market experience yields virtually zero returns. The returns to schooling obtained in Germany also appear to be lower for immigrants if compared to natives, at least for the males. Our results further indicate that the wage differential between natives and 19 immigrants can be sufficiently explained by the lower value attached to immigrants' foreign human capital.
We, nevertheless, find evidence for heterogeneity across immigrant groups. In particular, immigrants from high-income countries tend to earn the highest returns to their foreign human capital than the other groups. This lends support to the importance of compatibility of the immigrants' home and host countries for the transferability of human capital. Notes: * (**, ***) Significant at 10% (5%, 1%). Weighted OLS using weights provided by the GSOEP. Standard errors, which are reported in parentheses, are adjusted in order to take repeated observations into account. The regression further includes information on the individual's marital status and number of children, and dummies for state of residence, industry of employment and year of observation. FYOS and FLX, respectively, refer to education and labor market experience obtained in the home country, while GYOS and GLX refer to education and labor market experience accumulated in Germany. 
Tables
0.165
Notes: * (**, ***) Significant at 10% (5%, 1%). The OECD category excludes Turkey and other non-high income member nations while East Europe excludes countries from former Yugoslavia. See further notes in Table 1 . Notes: * (**, ***) Significant at 10% (5%, 1%). Temporary migrants are defined as immigrants who do not wish to stay permanently in Germany in the last three years from the survey year. Notes: * (**, ***) Significant at 10% (5%, 1%). Notes: * (**, ***) Significant at 10% (5%, 1%). Education categories: Primary (years 1-9), Secondary (years 10-13) and University or post-secondary (years 14+). See further notes in Table 2 . Note.-Weighted sample using weights provided by the GSOEP. Note.-Weighted sample using weights provided by the GSOEP.
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